Objective: To verify whether 3D transvaginal ultrasonography is as accurate as 2D conventional ultrasonography and whether it provides additional advantages in gynecologic diagnosis.
INTRODUCTION
Transvaginal sonography has become an essential tool for diagnosing gynecological pathology and its value has been wellestablished. [1] [2] [3] [4] [5] Three-dimensional ultrasound has been recently introduced into clinical practice. [6] [7] [8] Initially this technique focused on the acquisition of obstetrical images. However, its value in gynecological patients is currently under investigation. [9] [10] [11] It has been speculated that this technique could change the way for performing ultrasound scanning in obstetrics and gynecology. It has been shown that this technique may reduce significantly examination time in obstetric and gynecological ultrasound scan. [12] [13] [14] The aim of the present study is to assess whether threedimensional transvaginal ultrasound is as accurate as twodimensional ultrasound and whether it provides additional advantages in diagnosing gynecological pathology.
MATERIAL AND METHODS
Forty-six consecutive and unselected women who attended our office between February and June 2006 participated in the present study.
Patient's mean age was 36 years, ranging from 16 to 52 years. Twenty-four (52.2%) women were asymptomatic, eleven (23.9%) presented with sterility, seven (15.2%) presented with abnormal uterine bleeding and 4 (8.7%) presented with pelvic pain.
After the nature of the study was fully explained all patients gave oral informed consent.
Diagnostic work-up included medical history and complete physical examination as well as pap smear.
Then 3D-transvaginal ultrasound was performed using a Voluson 730 Expert (GE Medical System, Milwaukee, USA) with a 3-9 MHz endovaginal probe and color, power and pulsed Doppler as well as 3D ultrasound capabilities. The same examiner (LTM) performed all examinations.
First a conventional 2D ultrasound scan was performed. The uterus was localized and measured in three orthogonal planes, including cervical length. Endometrial thickness was also measured in the longitudinal plane, including two endometrial layers at the level of its maximum thickness.
Any pathological finding was recorded. For example, in case of uterine fibroids, location and size was recorded. Then, adnexal regions were thoroughly scanned. The ovaries were identified and measured (only two diameters: longitudinal and anteroposterior). Follicles and/or corpus luteum were counted and their maximum diameter measured.
Any pathological finding in adnexal region was recorded. The functional status was established as follicular or luteal according to findings (follicular development and presence or not of corpus luteum). Total time spent for 2D ultrasound was recorded.
Once 2D US was finished, 3D volumes from the uterus and adnexal regions were acquired. We obtained three volumes: one for the uterus and one for each adnexal region. 3D volumes were acquired one after other immediately. Uterine volume was acquired in the longitudinal plane, including the whole uterus. 3D volume angle sweep was set at 90º.
For adnexal regions angle sweep was set at 60º. Acquisition time was 15-20 seconds per volume.
All three volumes were stoned in the ultrasound machine hard disk and subsequently transferred to a PC for offline assessment using the 4D-view software (GE Medical Systems, Milwaukee, USA).
In November 2006, this means five months after the last patient was scanned, stored 3D volumes were retrieved for analysis. This was done in such way in order to avoid possible recall bias derived from the immediate analysis after 2D ultrasound.
Each volume was manipulated according to MISUS group recommendations. 15 The same measurements than those performed during 2D ultrasound were done.
Total time spent for manipulating the stored 3D volumes and performing measurements was recorded in each case. This time was added to the time spent for acquiring the three 3D volumes.
STATISTICAL ANALYSIS
We first compared the findings observed by 2D and 3D ultrasound. We assessed the agreement of findings between both methods.
Secondly we compared measurements obtained by 2D and 3D ultrasound and total time spent for both techniques, using student -t-test.
A p value < 0.05 was considered as statistically significant.
RESULTS
Ultrasound findings for both techniques are shown in Table 1 .
There was an absolute agreement between both techniques. Measurements for uterus and ovaries are shown in Tables 2  and 3 . There were no statistical differences in these measurements. However, cervical length could only be measured in 33 (71%) women using 3D ultrasound.
Total time spent was similar between both techniques (Table 4) . However, time spent for scanning patients was significantly shorter using 3D ultrasound (92 minutes) than using 2D ultrasound (152 minutes) (p < 0.001).
DISCUSSION
Three-dimensional ultrasound has a high reproducibility for calculating volumes and vascularity indices. [16] [17] [18] Moreover, this technique has also showed some advantages for diagnosing fetal congenital abnormalities 19, 20 and gynecological tumors. In the present study we have demonstrated that 3D ultrasound is comparable to 2D ultrasound for performing pelvic scan in gynecological patients. These findings are similar to those reported by Benacerraf et al. 14 We found that cervical length could not be measured in 29% of the cases. This could be explained by the fact that insonation angle of the transvaginal transducer is not wide enough to allow the inclusion of the whole uterus (corpus and cervix). This was also pointed out by Benacerraf et al. 14 For this reason they recommended to acquire 2 volumes for the uterus: one for the corpus and other for the cervix.
21,22
Regarding measurements, we have shown that there are no differences between 2D real time and 3D offline measurements for uterine, ovarian, follicular, endometrial diameters. This means that offline measurements in stored 3D volumes are as accurate as 2D real time measurements.
Regarding time spent for both techniques we did not find differences between total time spent for a 2D real time ultrasound scan and total time spent for 3D volume acquisition and analysis. However, we spent 2 hours and 32 minutes to scan 46 patients using 2D real time ultrasound but we only need one hour for acquiring 3D volume and one hour and sixteen minutes for analyzing volumes. This means that taking into account only the time used for acquiring 3D volumes, the ultrasound machine could be used for one hour and half for assessing additional patients.
In conclusion, transvaginal 3D ultrasonography is comparable to conventional 2D ultrasound but can be more efficient.
